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SUBJECT: Comments on report t i t l e d , "Relative Bioavai lab i l i ty of Lead in S o i l s from the

VBI70 Site"

We have had the oppor tuni ty to review the March 2000 report t i t l e d , "Relative U n a v a i l a b i l i t y of
Lead in S o i l s from the VBI70 Site." Based on this review, we have the f o l l o w i n g comments on
the report.

1. Lead mineralogy is inconsistent with high relative b ioavai lab i l i ty . The lead mineralogy
(as a f u n c t i o n of lead mass; Figure 2-2 of the b i o a v a i l a b i l i t y report) of both the s a m p l e s
tested in vivo was dominated by lead pho sphate . The sample characterization section of
the report does not discuss the chemistry of these lead p h o s p h a t e par t i c l e s , and this
informat ion would be u s e fu l because the in vivo results do not appear to be consistent
with thi s lead mineralogy. In our experience, lead p h o s p h a t e s have not yielded relat ive
b ioavai lab i l i ty ad ju s tment s (RBAs) as high as those reported in this study. The attached
f igure summarizes the RBA values for all of the soil sample s that have been dosed
previously to the swine model by EPA Region VHI (data excerpted from Ruby 1999).
The only samples that produced RBA values in the 80 to 90 percent range (similar to the
RBAs for the VB 1-70 sample s) were from the L e a d v i l l e and J a s p e r sites and the lead
paint sample. The s e samples were dominated by lead carbonate (cerrusite) and lead
oxide (phases that are known to yield high RBA values). In contrast, soils dominated by
lead s u l f i d e and lead s u l f a t e — l e a d phases that are present in the VB 1-70 sample s to a
limited e x t e n t — h a v e generally produced re la t ive ly low lead b i o a v a i l a b i l i t y values.
We are unsure whether any soils dominated by lead pho spha t e s have been dosed to the
swine previously, but we believe that an evaluation of this issue would be worthwhile.
A l s o , it has been demonstrated in several in vivo s tudies that smaller lead par t i c l e s (for a
part i cular form of l e a d ) will yield greater lead b i oava i lab i l i ty values (Barltrop and Meek
1979). However, the par t i c l e sizes of the lead pho spha t e grains in the VB 1-70 sample s
are not part icularly small, relative to the lead part i c l e sizes in the other sample s
previously dosed to the swine (Weston 1995), which suggests that small lead par t i c l e size
is not the reason for the elevated RBA values observed in the VB 1-70 swine study.



Memorandum to Bonnie Lavel l e
May 3, 2001
Page 2

Therefore , we recommend that the EPA re-visit the chemistry of these lead pho spha t e
part i c l e s , to determine whether these RBA values are supported by the mineralogy, from
a mechanistic perspective.
F i n a l l y , it should be noted that addit ion of phosphate amendments to soi l s , for the
s p e c i f i c purpose of reducing lead b ioavai labi l i ty (due to the formation of lead p h o s p h a t e
prec ip i ta te s , which are generally considered to produce low lead b ioavai lab i l i ty values) is
being evaluated at a number of NPL sites. ( T h i s is occurring at the J o p l i n , Missouri site
[Mark Doolan is the EPA Region VIIRPM], and the Coeur d'Alene River Basin [Anne
Dailey is the EPA Region X pro j e c t manager]). At the J o p l i n site, pho spha t e
amendments have been demonstrated to reduce relative lead b ioavai lab i l i ty in soils (these
soils had an initial lead mineralogy dominated by lead carbonate), in both the EPA
Region Vin young swine model and in adult humans (see the attached presentations
made by Drs. Stan Casteel and Mark Maddaloni at the Soc i e ty of T o x i c o l o g y meeting
held last month in San Francisco). These results further support the posit ion that the lead
mineralogy data are inconsistent with the VB 1-70 swine s tudy results.

2) Lead at the VB 1-70 S i t e may be from conventional urban sources. The occurrence of
lead in soil s is quite common, e sp e c ia l ly in urban environments, where a number of
historical sources of soil contamination exist. T h e s e sources can include lead from paint
in older homes, and/or contributions from historical use of leaded gasoline. In the
downtown Denver area, mean background soil lead concentrations f a l l in the range of
450-550 p p m , and the range of concentrations can extend much higher (data from
S k y l i n e Labs, 1986, as interpreted by EnviroGroup). Due to the location of the site along
the 1-70 corridor, soi l s in this area are l ik e ly to r e f l e c t contributions from the historical
use of gasoline. A l s o , the older housing stock in the s tudy area indicates that the soil lead
concentrations will r e f l e c t contributions from leaded paint, as is demonstrated in the lead
mineralogy analysis. EnviroGroup ( 1 9 9 8 ) found that the median lead concentration in
soils around houses over 20 year old is 960 ppm, while the mean concentration for houses
in poor condition is 1,140 ppm (Francek 1992). These lead levels in soil are similar to
the higher end of the range measured at the VB 1-70 site. There fore , given the age and
location of the community, and the soil lead levels , paint and gasoline emissions are
l i k e ly to be dominant sources in site soil. The lead in the samples tested in the swine
study re f l e c t ed a mixture of anthropogenic sources of lead, rather than a s ingle s p e c i f i c
source.

3) Non-soil sources of lead will contribute to dust lead and blood lead. The i d e n t i f i c a t i o n of
paint in the soil sample s also indicates that lead sources in homes may be contributing to
lead concentrations in soil around the homes and dust concentrations in the homes.
Because blood lead levels of young children are more a f f e c t e d by lead in house dust than
in soil ( S u c c o p et al. 1998), the IEUBK lead model results may not provide accurate risk
management information for reducing ch i ldren' s blood lead levels. S p e c i f i c a l l y , the
IEUBK model is very focused on soil as the main source a f f e c t i n g children's blood lead
levels. The model , as it is used, does not quant i fy cleanup l eve l s in non-soil sources of
lead. The model also assumes a much stronger relation between soil and blood lead than
is actually observed with empirical data. The model assumes a change in the mean blood
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lead level of about 7 j u g / d L for a 1000-ppm change in lead soil concentration, versus a
change of about 2 j u g / d L based on a combined analysis of many lead sites (Succop et al.
1998). The EPA model assumes that the soil lead concentration is the average
concentration contacted by the child in the yard, while the 2 j u g / d L value is based on the
relation between blood lead and lead in perimeter soil (which receives more impact from
leaded paint from the house). Thus, the reductions in blood lead levels that the model
predic t s will result from soil remediation l ike ly will not occur, because other sources of
lead, such as lead in paint, will continue to contribute to blood lead levels, regardless of
soil remediation. There fore , the model over predic t s the b e n e f i t s of soil remediation on
blood lead levels. It is important to consider this l imi tat ion of the IEUBK model in
determining appropriate remedial approaches for lead in soil.

I hope you f i n d this information h e l p f u l . Please contact me if you have any questions.
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R E L A T I V E L E A D B I O A V A I L A B I L I T Y (REC. P O I N T E S T I M A T E )
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